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Abstract 


The presence of salts in soil, underground water and surface water sources is the main cause of salinity that exacts 
economic and environmental issues like reduction in agriculture land, productivity, decline in quality of water and 
destruction of ecosystems. Brinjal is an important vegetable crop that provides valuable nutrition to human diet. Salinity, 
however is severely limiting its production in recent years. Therefore to evaluate the effect of salinity on different brinjal 
genotypes a hydroponic experiment was conducted, in context to screen-out the salinity tolerant variety. For this 
purpose, eight brinjal genotypes (Punjab Nagina, Twinkle, Black Beauty, Sandhya-F1, Adventa-303, Kalayan, Shamli and 
Adventa-306) were sown under three salinity levels viz; 3.0, 4.5, 6.0 dS m+ along with a control treatment (normal 
irrigation water). The experiment was conducted in complete randomized design (CRD) factorial fashion with three 
replications. Adequate nutrient source (half strength Hoagland solution) was used with constant pH and the recorded 
data was analyzed statistically through LSD at 5% level of probability. The results showed that increasing levels of 
salinity significantly decreased all growth and physiological parameters of brinjal genotype, except Sandhya-F1, which 
showed maximum tolerance to salinity. It was attributed through minimum decrease in shoot length, root length, shoot 
fresh weight, root fresh weight, shoot dry weight, root dry weight, carotenoid, chlorophyll a, chlorophyll b contents and 


membrane stability index of Sandhya-F1. The salinity tolerance in rest of the varieties was in the order of Adventa-306 > 
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Twinkle > Punjab Nagina > Adventa-303 > Kalayan > Shamli > Black Beauty. So it may be suggested that brinjal variety 


Sandhya-F1 should be adopted by the farmers to enhance brinjal production under salt affected conditions. 
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Introduction 


The one of the most important limiting factor for the 
cultivation of brinjal in Pakistan is salinity. It is the most 
widespread problem, affecting approximately increased 
salinization of arable land is expected to have devastating 
global effects, resulting in 30% land loss within next 25 
years and up to 50% by the middle of 21st century [1]. 
Salt stress can directly or indirectly affect the 
physiological status of plants by disturbing their growth, 
development and productivity [2]. The uptake of high 
concentrations of toxic ions (Na, Cl etc.) inhibits the 
activities of several enzymes and disturbs plant metabolic 
activities [3]. These adverse effects of salinity for plants 
are mainly attributed due to the salt osmotic stress, 
specific ion toxicity, slat induced oxidative stress and 
imbalance in hormonal balance due to higher uptake of 
toxic ions and also salt induced nutrient deficiency [4]. 
Under salinity stress, growth inhibition is primary 
symptom in plants which leads to cellular disruption, 
inhibition of photosynthesis and oxidative disintegration 
[5]. It has also effect on many aspects of metabolism, 
anatomy and ultra-structure of plant cells [6]. 


Brinjal is also known as eggplant or aubergine belongs 
to the family “Solanaceae” and genus “solanum”. It is a 
warm season’s vegetable cultivated by the farmers all 
over the world. It originated in India and Pakistan, as 
Subcontinent people are used to grow brinjal since last 
4000 years [7]. Now a day, it is extensively cultivated in 
Bangladesh, India, Pakistan, Nepal, U.A.E, Sri Lanka, Egypt 
and other warm countries of the world. World’s statistics 
conceal that brinjal was second to potato and sweet 
potato in terms of production [8]. Worldwide production 
of brinjal was mainly in China, India, Egypt, Turkey and 
Indonesia with more than 85%. Its area under cultivation 
was more than two million hectares with 35 million tons 
production [9]. Its sowing is done over 8767 hectares and 
produces 85965 tons annually. In Punjab it is sown over 
4896 hectares and produces 58709 tons annually that 
indicates that Punjab is the major brinjal producing 
province of Pakistan [10]. 


Numerous aspects are responsible for the low 
production of brinjal crop in Pakistan. A number of biotic 
and abiotic stresses such as drought, salinity, alkalinity 
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and pathogens decrease the crop yield. Crop damage by 
salinity in Pakistan is estimated about 880 million rupees 
annually which indicates that salinity is damaging 
extremely to the agricultural economy of Pakistan [11]. 
Seed germination and early seedling growth are the most 
sensitive stages which are stressed by salinity in most of 
the crops including brinjal [12]. Salt stress can directly or 
indirectly affect the physiological status of plants by 
disturbing their metabolism, growth, development and 
productivity [13]. 


Understanding about the salt tolerance of vegetable 
plants played a key role for management decisions and 
hence, to increase productivity [14]. There were many 
measures for investigating the levels of salt tolerance of 
varieties and species. Preferably, they should be simple to 
investigate and authorize the identification of salinity 
tolerance during seed germination or at the seedling 
stage. The methodology which was used should be 
precise, realistic, and comparatively rapid [15]. Brinjal 
was moderately sensitive to salinity Shahbaz, et al. [16] 
but more consideration to salinity stress is requisite in 
agricultural production with brinjal and its varieties. The 
determination of salt tolerance of brinjal varieties at the 
germination and seedling stages was essential Wu, et al. 
[17] as it provided the prospect to make management 
decisions to reduce the influence of salinity. If the salt 
tolerance level of brinjal varieties was identified, then it 
minimized the salt injury during the more sensitive stages 
like germination and seedling stages. The objective of the 
present study was to investigate the response of some 
brinjal varieties to increasing level of salinity during the 
germination and seedling stages. Growth parameters like 
root length, shoot length, root fresh weight, shoot fresh 
weight, root dry weight, shoot dry weight, physiological 
parameters like chl a, chl b, carotenoid, membrane 
stability index and ionic balance in leaves and roots were 
the analyzed parameters. 


Material and Methods 


Experimental Site 


The experiment was conducted at rain protected glass 
house of Department of Soil Science University College of 
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Agriculture and Environmental Sciences, The Islamia 
University of Bahawalpur. 


Growth Conditions 


The sterilized seeds of selected brinjal genotypes were 
sown in sand culture for obtaining uniform seedlings. At 
two leaves stage, seedlings were transplanted into 
thermopole sheet floating on half strength Hoagland 
solution culture in 100L iron tubs. Salinity was created by 
using NaCl. Aeration was given by bubbling air through 
aeration pumps. The solution was changed every week. 


Treatments 


The experiment comprised of following treatments 
Ti control 

T23 dS m1 E.C 

T34.5 dS m?E.C 

T46dSm?E.C 


Plant Growth and Physiological Parameters 


After 4 weeks of stress, plants were collected for 
growth and physiological parameters like chlorophyll a 
and b carotenoids and were determined. The fresh plant 
leaves were sampled after 50 days of transplanting for the 
determination of — physio-biochemical attributes 
Chlorophyll a and b, and carotenoids. The data regarding 


growth and physiological parameters was collected at 
harvest upon physiological maturity 


Statistical Analysis 


Experimental design was completely randomized 
design with three replications. Data obtained was 
analyzed statically by following the method of Steel. 


Results and Discussion 


Root and Shoot Length 


The shoot and root length of brinjal genotypes was also 
decreased under salinity stress. On the basis of root 
length and shoot length “Sandhya F1” and “Adventa 306” 
were categorized as salt tolerant genotypes while “Black 
beauty” and “Shamli” were adversely affected by salinity 
so these are categorized as salt sensitive genotypes 
(Figures 1 & 2). Vahdati, et al. [2] stated that an increase 
in irrigation water salinity reduces plant height. Also plant 
height was significantly inhibited by salinity and treated 
plants reached 70% of the height of control plants Navaro, 
et al. [18] which agrees with the results of this study. 
Ladeiro [1] Determine that salinity affects the plant height 
significantly. The reason for reduction in growth may be 
due to poor nutrients and water transport to aerial parts, 
due to impaired and minimum root growth under salinity 
stress [19]. 
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Figure 1: Effect of Salinity Levels on Root Length of Different Brinjal Genotypes. 
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On the basis of results of present study, it is concluded 
that salinity tolerance mechanism altered according to the 
tolerance ability of the genotype. As the salinity level 
increased, different genotypes showed significant results. 
Analysis of variance showed that all the tested genotypes 


Figure 2: Effect of Salinity Levels on Shoot Length of Different Brinjal Genotypes. 
(Bars sharing same letters are statistically at par at 5 % level of probability) 


show reduction in plant fresh and dry biomass. But the 
genotypes “Sandhya F1” and “Adventa 306” showed 
maximum tolerance. In term of having least reduction in 
plant fresh weight genotype “Sandhya F1” and “Adventa 
306” show maximum tolerance potential at all salinity 
level (3 dS m1, 4.5 dS m+, 6 dS m*) (Figures 3 & 4). 
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Figure 3: Effect of Salinity Levels on Root Fresh Weight of Different Brinjal Genotypes. 
(Bars sharing same letters are statistically at par at 5% level of probability) 


Riaz U, et al. Screening of Brinjal (Solanum Melongena L.) Genotypes against Copyright© Riaz U, et al. 


Salinity. Food Sci Nutr Technol 2018, 3(2): 000146. 


Food Science and Nutrition Technology 


rc > 


wv. v2 VS ava mvs = V6 V7 =vs 


Shoot fresh weight (g) 
N N Ww Ww 7 7 
ow oh Oh Oo On 


9 
uw 
\ 


hd 
(o) 
\ 


T, (control) T, (3 dS m“) T; (4.5 dS m“) T, (6 dS m“) 


V,: Punjab Nagina, V,: Twinkle, V3: Black Beauty, V,: Sandhya-F1, 
V,;: Adventa-303, Vg: Kalayan V7: Shamli Vg: Adventa-306 


Figure 4: Effect of Salinity Levels on Shoot Fresh Weight of Different Brinjal Genotypes. 
(Bars sharing same letters are statistically at par at 5% level of probability) 


Similarly plant dry weight was also reduced when plant reduction were categorized as salt sensitive genotype. 
was subjected to salt stress. Maximum reduction was This result is in agreement with Unlukara, et al. [20] who 
caused by 6 dS m1 as compare to 3 dS mand 4.5 dS m1? describe that the increase in salinity level decreases the 
(Figures 5 & 6). The genotype which response as plant fresh and dry biomass due to less availability of 
minimum reduction in plant fresh and dry weight were mineral nutrition. Andriolo, et al. [21] observed a positive 
categorized as salt tolerant and those show maximum effect of low EC on shoot fresh mass of lettuce. 
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Figure 5: Effect of Salinity Levels on Root Dry Weight of Different Brinjal Genotypes. 
(Bars sharing same letters are statistically at par at 5 % level of probability) 
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Figure 6: Effect of Salinity Levels on Shoot 


(Bars sharing same letters are statistically at par at 5 % level of probability) 


Dry Weight of Different Brinjal Genotypes. 


Physiological Attributes 


Salinity is a major factor that reduces plant growth. In 
this study salinity stress significantly reduces the 
photosynthetic activity by disturbing the plant internal 
mechanisms. Salinity affects the normal mechanism of 


plant. At highest level (T.) of stress all genotypes showed 
the maximum sensitivity against salinity and cannot 
withstand for further growth as compare to the rest of 
treatments. In salinity free treatment (Ti), membrane 
stability index was maximum in all genotypes in 
comparison to other treatments (Figure 7). 
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Figure 7: Effect of Salinity Levels on Msi of Different Brinjal Genotypes. 
(Bars sharing same letters are statistically at par at 5 % level of probability) 
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Wu, et al. [22] also concluded that increasing stress 
level decreases the photosynthetic activity and ultimately 
chlorophyll contents. Wu, et al. [17] also describe that 
increasing NaCl treatment level significantly decline the 
chlorophyll “a”, “b” and carotenoid contents in different 
brinjal genotypes according to their sensitivity. Siddiqi, et 
al. [23] found that reduction in chlorophyll a and b under 
salinity stress was might be due to decrease in chlorophyll 
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contents. The physiological traits including membrane 
stability index (MSI) (Figure 7), carotenoids (Figure 8), 
chlorophyll a (Figure 9) and chlorophyll b (Figure 10) 
were severely influenced by salinity stress and lower 
values were recorded in salinity treatments. Similar 
results were found by Akram, etal. (2012) [24] in 
sunflower and by Abbasi, et al. (2014) [25] in maize crop. 
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Figure 8: Effect of Salinity Levels on Carotenoid Contents of Different Brinjal Genotypes. 
(Bars sharing same letters are statistically at par at 5 % level of probability) 
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Figure 10: Effect of Salinity Levels on Chlorophyll ‘B’ Of Different Brinjal Genotypes. 
(Bars sharing same letters are statistically at par at 5 % level of probability) 
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Ionic attributes 


When treated with different NaCl doses_ brinjal 
seedlings accumulate remarkable concentration of Na in 
root (Figure 11) and as well as in shoot (Figure 12). In 
salinity free treatment less amount of Na accumulation 
was recorded among all genotypes while the 
accumulation pattern of Na was found to be proportional 
to the Na application. At higher level (Ts) where 
maximum concentration of Na was applied (6 dS m*), the 


highest root sodium concentration was recorded. The 
resistant variety Sandhya-F1 showed least accumulation 
in root and shoot as compare to other genotypes. While 
the genotype Kalyan showed the maximum sensitivity and 
higher accumulation of salts. Maathuis [26] describe that 
sodium uptake and accumulation is directly proportional 
to the transpiration rate. Similarly, in another experiment, 
it was revealed that salt stress caused a marked decrease 
in K* content, while increased Na*and Cl contents in 
eggplants [20]. 
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Figure 11: Effect of Salinity Levels on Root Na* Concentration of Different Brinjal Genotypes. 
(Bars sharing same letters are statistically at par at 5 % level of probability) 
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Figure 12: Effect of Salinity Levels on Shoot Na* Concentration of Different Brinjal Genotypes. 
(Bars sharing same letters are statistically at par at 5 % level of probability) 


Potassium Concentration in Root and Shoot 


From the results it is revealed that potassium 
concentration decreased in rhizosphere as the sodium 


concentration increased and this reduction was higher in 
shoots of plants at 6 dS m1 (Figure 13). 
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Figure 13: Effect of Salinity Levels on Shoot K+ Concentration of Different Brinjal Genotypes. 
(Bars sharing same letters are statistically at par at 1 % level of probability) 
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Under controlled condition, when no NaCl was given 
(Ti), maximum amount of K* was found in all genotypes. 
The concentration pattern of Kt was observed to be 
proportional to the Na* accumulation. At highest salinity 
level (Ts) where higher dose of Na was applied (6 dS m*), 
the lowest concentration of potassium was observed in 


roots (Figure 14). The genotype Sandhya-F1 showed the 
maximum concentration of K* while sensitive variety 
Adventa-303 showed minimum. Sairam, et al. [27] 
reported that by increasing salinity a decrease in shoot K+ 
concentration was also observed. To counter act salt 
stress plants have develop mineral ion homeostasis [28]. 
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Figure 14: Effect of Salinity Levels on Root K* Concentration of Different Brinjal Genotypes. 
(Bars sharing same letters are statistically at par at 1 % level of probability) 


Conclusion 


This experiment showed that brinjal was adversely 
affected by increase in salt concentration at the seedling 
and vegetative growth stages. Sandhya F1 showed 
successful results than the other varieties at seedling and 
vegetative growth stages. Determination of salt tolerance 
of brinjal genotypes was significant in the seedling and 
growth stage, as salinity showed the most harmful effects 
in these stages. As the plant gained maturity, salt 
tolerance increased. It is very important in agricultural 
production to prevent salt from negatively affecting 
germination and seedling stages. This study indicated that 
salt tolerance of eggplant varieties varied as the plants 
matured. 
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